THE PRATT-WOODRUFF EXPERIMENT 
AND 

VIABLE EXPLANATORY HYPOTHESES 

By Lila L. Gatlin 

ABSTRACT: The Pratt-Woodruff experiment is simulated on a computer and a 
wide variety of models of card misplacement proposed by critics of the experiment 
are tested. The results neither confirm nor deny the criticisms. A number of ex- 
planatory hypotheses are analyzed, with the conclusion that all are equally 
viable. — Ed. 

C.E.M. Hansel’s (1961, 1966) criticism of the Pratt-Woodruff 
(1939) experiment has been exhumed in a recent heated exchange 
in the June 1974 number of the Journal of Parapsychology (Medhurst 
8c Scott, 1974; Pratt, 1974; Scott, 1974). 

Hansel’s hypothesis predicts a higher percent of hits on the cards 
which were “end” cards (E-cards) on the previous run than on the 
middle (M-cards). 1 This effect is striking in the P.M. data, and 
Medhurst and Scott (1974) have demonstrated that it is also statisti- 
cally significant (p = .012) in the data of the other four high-scoring 
subjects. 

Pratt (1974) counters as follows: 

I suggest another type of analysis that should help to discriminate 
between ESP and card misplacement. This is a run-by-run correlation of 
the percentage of hits found in the E- and M-piles. On the ESP 
hypothesis we would predict a positive correlation, on the ground that 
the conditions that favored success in the E-piles in a given run would 
also be effective toward producing positive scoring in the M-piles. On 

1 In this part of the Pratt-Woodruff experiment, the screened touch matching 
procedure was used with a screen between the subject and experimenter . On the subject s 
side of the screen, five stimulus cards were hung on pegs, and five blank cards were 
placed flat on the table in corresponding positions where they could be seen by the 
experimenter through an aperture at the bottom of the screen. For each trial, the subject 
pointed to one of the blank cards, thus indicating his choice of the key card directly 
above. The experimenter then placed the top card of an ESP deck in the indicated 
position on his side of the screen underneath a slanting shield and out of range of the 
subject’s vision — Ed’s note. 
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the card-misplacement hypothesis, on the other hand, little or no corre- 
lation would exist, since the Medhurst and Scott hypothesis is that 

Woodruff simply shifted cards to the E-piles to create spurious hits. 

Scott (1974) subsequently found r = 0.2277 (154 pairs) for the 
Pratt correlation in the P.M. data, which is significantly (p = .002) 
different from zero. However, since the percent E- or M-hits to 
which Pratt refers is equal to the total number of E- or M-hits di- 
vided by the total number of E- or M-trials, respectively, whenever 
an E-hit occurs this decreases the number of M-misses and M-trials 
simultaneously by one, thus increasing slightly the percent M-hits. 
This effect is by no means as negligible as Pratt believes. In fact, the 
largest possible value of the correlation between percent E-hits and 
percent M-hits calculated in the above manner is to be expected 
under completely random conditions. This analysis is easily con- 
firmed by a Monte Carlo experiment. 

The Monte Carlo Experiment 

We can program a computer to “play” the Pratt-Woodruff 
“game” as follows: A random number between one and five is gen- 
erated and placed at random in one of five cells which represent the 
five “key” cards. A count is kept until five numbers of each denomi- 
nation have been generated, thus simulating the entire card deck. 
The key cells, which are labeled from one to five, can be shuffled at 
random between runs and any number of cards can be placed de- 
terministically to match a key cell which was at the end position on a 
previous run, thus simulating Hansel’s hypothesis. This program 
may be obtained from the author upon request and a copy is also 
filed with the editors of the Journal of Parapsychology. 

Since Scott’s r value is based on 154 pairs, the program calculates 
r for 154 runs of 25 trials each. This calculation is repeated a large 
number of times. The specific number of iterations for each model 
is given in the tables. 

Table 1 shows the effect of misplacing n E-cards per run for n = 
0 ... 5. For 1,000 iterations of a completely random partitioning of 
the deck, gL r = 0.136 ± 0.076. The distribution is not significantly 
different from normal (x 2 = 1 1.0, df = 7). 

The observed value of r = 0.2277 is well within the 95% accep- 
tance interval for a pure chance process (n = 0) as well as for n = 1 
which reproduces the P. M. scoring rate. In fact, the observed value 
of r is within the 95% acceptance interval for every value of n listed 
in Table 1. The higher n values were calculated to show that r 
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actually decreases with increasing n and is at its maximum for n = 0. 
Scott (1974) states: 

P.M. was scoring at an average deviation of 1 per run. This might 
have been achieved in theory by making n misplacements every nth run, 
for any value of n. The higher the n, the higher the correlation to be 
expected; but we do not know n and I see no hope of estimating it to a 
useful degree of precision. 

Table 1 

Effect of Misplacing n E-cards per Run 



E-Piles 

M-Piles 

Correlations 

n 

Average 

Number 

Hits/25 

E-trials 
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Average 

Number 

Hits/25 

Mffi 

&CR 

Mr 

CT r 
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0 

5.00 

0.00 

0.91 

5.00 

0.03 

0.95 

0.136 

0.076 

0.288 

1 

6.61 

6.50 

0.85 

5.20 

0.96 

0.97 

0.132 

0.076 

0.284 

2 

8.04 

12.61 

0.90 

5.48 

2.21 

0.99 

0.123 

0.080 

0.283 

3 

9.31 

18.39 

0.82 

5.66 

2.97 

1.00 

0.113 

0.077 

0.267 

4 

10.48 

23.94 

0.77 

5.96 

4.23 

0.97 

0.098 

0.080 

0.258 

5 

11.52 

29.18 

0.69 

6.25 

5.37 

1.03 

0.095 

0.076 

0.246 


Note. Values for n < 2 are based on 1,000 iterations of 154 runs of 25 trials each; 
all other values are based on 1 00 iterations. 


But we do not need to know the value of n. It can only take on 
the values, 1 through 10, and it is a simple matter to test all of them. 
The results are shown in Table 2. As Scott predicts, fx r increases with 
increasing n, but the observed value of r remains within the 95% 
acceptance interval for all possible values of n. 

Scott (1974) continues: 

Further, the misplacement could have been in favor of E-hits only, 
or against E-misses in addition; we do not know which, but the choice of 
model affects the correlation to be expected. 

Obviously, the avoidance of E-misses must be defined as follows: 
Whenever an M-card appears in the target deck, regardless of the 
call of the subject, the experimenter places it at random on one of 
the M-piles. If we were to introduce specific and deterministic 
M-card misplacement, the scoring rate on the M-piles would im- 
mediately rise above chance level which is inconsistent with the data 
(see Table 3 of Medhurst & Scott, 1974). This point is apparently 
not appreciated. For example Medhurst and Scott (1974) state: 

We did not find the position of the cards placed First or last any 
easier to identify than the remainder. However, a factor which certainly 
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that specific experimenters tend to obtain highly specific types of 
results. As J. B. Rhine put it, the experimenter “leaves his mark” on 
the results. If the process of information gathering and processing 
were entirely subconscious, why should it not be subject to the same 
fatigue, boredom, and decline as ESP itself, which is presumably to- 
tally subconscious? 

Furthermore, a decline in scoring of +92 to —121 from the 
upper left quarter to the lower right quarter of a scoring sheet (the 
so-called QD) was observed in the experiment of Oram (1954) where 
subjects simply matched digits from a standard random number 
table. According to Nicol (1955) this is “the most significant 
(p = .0002) single QD in the annals of psychical research.” Oram 
(1955) can only comment that . . the declines obtained are very 
strange. . . .” 

It hardly seems justified to discard hypotheses on the basis of a 
phenomenon whose workings we clearly do not yet understand at 
all. Therefore I see no grounds for discarding any of the three 
hypotheses listed above. In fact, we could add (d) information 
gathering on the part of the experimenter by ESP followed by un- 
conscious E-card misplacement. Any combination of hypotheses (a), 
(c) and (d) is also plausible. Hypotheses (b) and (c) offer an obvious 
explanation of the higher E-scoring. Under (a) and (d) the explana- 
tion is more involved but nevertheless possible. 

The GESP hypothesis essentially assumes information transfer 
from the environment (which may include the mind of a telepathic 
transmitter) to the subject by some means other than the well-known 
and well-characterized sensory processes. Let us hypothesize that 
this information bypasses the control of consciousness and enters the 
memory banks where its retrieval obeys the same laws and patterns 
as any other form of sensory information retrieval. 

Hansel’s reasoning that the memory mechanisms would focus on 
the end cards is also applicable to the ESP hypothesis. The subject 
usually attempted to replace the key cards in a different order each 
time. This requires short-term memory storage of the order from 
the previous run. The end cards having stronger memory traces 
than the middle ones received a greater number of hits. This same 
general memory retrieval mechanism would be expected in all high- 
scoring subjects, which is precisely what is observed. If the experi- 
menter is unconsciously misplacing E-cards, even if his information 
comes from ESP, the sensory observation of the end cards after each 
run could serve as the memory trace. A general relationship between 
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psi and memory is suggested by a number of old and new studies 
(Roll, 1966; Feather, 1967; Kanthamani & Rao, 1974; Honorton & 
Harper, 1974). 

It should be noted that the E-card effect is distinct from but re- 
lated to the well-known phenomenon of terminal salience (Rhine, 
1941; Pratt, 1961). Terminal salience has been offered as indepen- 
dent evidence of the nonfortuitous character of the psi phenome- 
non. It is explainable under the hypothesis that general cognitive 
functions, operative in the psi phenomenon, discriminate between 
end and middle positions within a given run in much the same man- 
ner as the memory facility does in remembering the end positions of 
the key cards from the previous run in the Pratt-Woodruff experi- 
ment. 

Therefore all hypotheses listed above offer complete explana- 
tions of the data. Unfortunately, the test suggested by Pratt does not 
allow us to rule out any of them. Nothing published to date “moves 
the balance at least some distance” (Medhurst 8c Scott, 1974) toward 
any hypothesis. Regardless of one’s personal preference, they are all 
equally viable scientific hypotheses. 

References 

Feather, S. R. A quantitative comparison of memory and psi. Journal of 
Parapsychology, 1967, 31, 93-98. 

Hansel, C. E. M. A critical analysis of the Pratt-Woodruff experiment. 

Journal of Parapsychology, 1961, 25, 99-1 13. 

Hansel, C. E. M. ESP: A Scientific Evaluation. New York: Scribners, 1966. 
Honorton, C., & Harper, S. Psi-mediated imagery and ideation in an ex- 
perimental procedure for regulating perceptual input. Journal of the 
American Society for Psychical Research, 1974,68, 156-168. 

Kanthamani, H., 8c Rao, H. H. A study of memory-ESP relationships using 
linguistic forms. Journal of Parapsychology, 1974, 38, 286-300. 

Medhurst, R. G., 8c Scott, C. A re-examination of C. E. M. Hansel’s criti- 
cism of the Pratt-Woodruff experiment. Journal of Parapsychology, 1974, 
38, 163-184. 

Nicol, F. J. Randomness: the background and some new investigations. 

Journal of the Society for Psychical Research, 1955, 38, 71-87. 

Oram, A. T. An experiment with random numbers. Journal of the Society for 
Psychical Research, 1954, 37 (No. 682), 369-377. 

Oram, A. T. Correspondence. Journal of the Society for Psychical Research, 
1955, 38 (No. 683), 40-43. 

Pratt, J. G., 8c Woodruff, J. L. Size of stimulus symbols in extrasensory 
perception. Journal of Parapsychology, 1939, 3, 121-158. 

Pratt, J. G. Run salience in the Pratt-Woodruff series. Journal of Para- 
psychology, 1961, 25, 130-135. 


The Pratt-Woodruff Experiment: Explanatory Hypotheses 235 

Pratt, J. G. Comments on the Medhurst-Scott criticism of the Pratt- 
Woodruff experiment .Journal of Parapsychology, 1974, 38, 185-201. 
Rhine, J. B. Terminal salience in ESP performance. Journal of Parapsychol- 
ogy, 1941, 5, 183-244. 

Roll, W. G. ESP and memory. International Journal of Neuropsychiatry, 1966, 
2,505-521. 

Scott, C. The Pratt-Woodruff experiment: reply to Dr. Pratt’s comments. 
Journal of Parapsychology, 1974, 38, 202-206. 

Dept, of Genetics 
University of California 
Davis, Calif 95616 



